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Introduction
The BioCentury Research Farm (BCRF) had a diversity of users in 2016. Iowa State University (ISU) faculty and staff from the Departments of Agricultural and Biosystems Engineering (ABE); Agronomy; Biochemistry; Chemical and Biological Engineering (CBE); Civil, Construction, and Environmental Engineering (CCEE); and Food Science and Human Nutrition (FSHN), as well as the Bioeconomy Institute (BEI), Center for Crops Utilization Research (CCUR), College of Agriculture and Life Sciences (CALS), and Extension and Outreach conducted research, teaching, and/or outreach at the BCRF. Private industry users of the BCRF included ARGO, Deere & Company, DuPont Cellulosic Ethanol, Phillips 66, and many others. By the end of 2016, the BCRF had more than 80 full-and part-time users with projects in all available space.
The BCRF Advisory Council was established in the first quarter of 2016. The first meeting was held May 17-18. The council discussed the BCRF's strengths and weaknesses to help identify short-and long-term goals and developed an action plan for future work. For the DCE project, work continued in the area of corn stover bale collection and quality assessment, and added bale processing at the inlet of the plant. The BCRF received numerous bales for observation, stack testing, ash and moisture content sampling, and other attribute testing. Over 11,000 bale samples were processed during the 2016 harvest. This is a typical number of samples processed.
Research, Education, and Equipment
The DCE plant continued to be commissioned with a projected date of operation of mid-year 2017.
Agricultural product development and research support for and from several major agricultural equipment manufacturers such as AGCO, John Deere, New Holland Agriculture, and Vermeer continued in 2016.
In particular, New Holland Agriculture continued to provide ISU with equipment for quantifying the efficiency of harvesting biomass crops. Biomass preparation. The BCRF prepared biomass feedstocks for several internal and external clients (e.g., universities, national laboratories). The farm's biomass preparation lab was used to fine grind, screen, and size the feedstocks. Biomass drying projects also were completed. In separate projects, 10 different entities received processed material totaling over 19 tons of various feedstocks milled with 0.5 to 19 millimeter screens.
In one particular project, the BCRF milled 15 tons of corn stover and switchgrass for an offcampus industry client. The material was milled using a round bale processor adapted to milling square bales. The biomass was used by the client to test processing equipment performance.
Drying projects were completed throughout the year and used several different methods. Biomass materials such as wood chips, corn stover, and switchgrass were dried using a Thermochemical. Robert Brown's (BEI, Mechanical Engineering) fast pyrolysis unit located at the BCRF was used for bio-oil production from red oak and corn stover for internal and external projects. This work was done to explore possible uses for individual fractions, including a path to fermentable sugars and generation of pilot-plant data for system scale up. Excellent progress was made in increased throughput using autothermal pyrolytic processes, sustainable corn stover processing, and alternative collection stage design.
BEI's research continued in the area of gasification gas cleanup for syngas fermentation. Simulated contaminants were removed from bottle gas using a slipstreamscale scrubbing column test rig. The gasifier process development unit is ready for the next potential project in 2017.
The solvent liquefaction pilot plant became fully operational in late 2015. Work on a battery of tests began near the end of the first quarter and continued to the end of the year and will continue through summer 2017. This is a BEI and Chevron collaborative project.
Educational support. The BCRF hosted many ISU class tours. In 2016, over 200 students from ABE, Agronomy, FSHN, and Plant Pathology and Microbiology, as well as the CyBiz Program, visited the farm.
The BCRF also supported several capstone projects that included development of a lowtemperature grain drying system, a Miscanthus single pass harvester, a zipline retrieval system, and a baler bearing wear measurement test program.
Infrastructure and equipment. The DuPont soil separator was delivered to the BCRF in mid-year 2016. Concrete footings were installed in late 2016 and the system will be reassembled in 2017.
Grants, appropriations, donations, and awards. The BCRF has been well supported by private industry donations. In 2016, DuPont Cellulosic Ethanol (DCE) donated a one-of-a-kind soil separator processing plant valued at $219,000. This addition allows the BCRF to provide stover at ash content rates below typically harvested material. 
